to give a mixture of products. Upon treatment with catalytic amounts of complexes of Rh(I) at 140 -180°, 2 may be reverted to ^ in high yield. Catalysis kinetics are well behaved and first order in Rh(I) complex and substrate^ during the initial stages of isomerization, after which the rate of reaction slows precipitously due to catalyst instability. Initial isomerization rates establish relative catalytic activity: Rh 2 (C0) 4 Cl 2 > Rh 2 (N0R) 2 Cl 2 % RhlPPf^^Cl (NOR ■ norbornadiene). The slow rate of catalyzed isomerization for ^ is striking in comparison with that for quadricyclenes, hexamethylprismane. cubanes, and homocubanes es- 
■2-
Although the capability to produce thermodynamically unstable molecules in organic photochemical reactions has been so widely exploited to be even taken for granted, a systematic quantitative assessment of the extent to which electronic excitation energy can be converted to chemical potential energy has not been made. Such a survey that might extend over many classes of photochemical reaction has direct relevance to possible photochemical conversion of solar energy and gains theoretical importance upon recognition of the intimacy of ground and excited state potential surfaces for highly endoergic photoreactions which are potentially thermally reversible. Important among criteria for an efficient energy storage system employing an interconversion of isomers A and B hv are (1) system photochromism; i^., a change in light absorption properties during photoreaction such that for certain wavelengths of excitation a photostationary state rich in B is assured; (2) a large positive ground state enthalpy A ->-B; (3) a quantum efficiency for A -»■ B approaching unity; (4) a kinetic stability for B which matches the objective of energy storage (e.g.. synthesis or energy conversion, normally significant stability for B somewhat above room temperature). Ml assess here the excitation energy storage capability of one system, 1 ♦ 2, with focus on the mode of retrieval of latent heat in the thermal back reaction which is catalyzed by transition metal complexes and for which several important structure-reactivity relationships are apparent. The material balance during i-radiati on of 1 vs^. a glc internal standard was > 98%. Quantum yields for photoisomeriza-5 tion in several solvents using valerophenone actinometry, are shown in Table I The progress of photoisomerization at constant lamp intensity is shown in Sealed-tube pyrolysis of 2 in diphenyl ether (DPE) at 2C5 0 led to slow decomposition. The production of some tarry material was apparent, and nmr analysis showed that a mixture of products was obtained. This mixture was not identified but presumed to be akin to the products (including 1) reported 7 for the flow pyrolysis of ^at very high temperatures. The rate of decomposition of 2 was estimated (k = 1 x 10 sec ).
The thermal isomerization of 2 -»-1 could be carried out more respectably In The catalysts which uniformly brought about isomerization 2 ♦ 1 were the complexes of Rh(I). A ranking of these catalysts was attempted using initial disappearance rates for 2. First order plots were quite good at 10 -40% conversion, giving rate constants which along with initial catalyst concentt V.ions produced second order rate constants as shown in Table II tative comparison of the organic substrates we have calculated relative rates for valence isomerization ctalyzed by Rh^NORkClp at 40°, a temperature for which rate data for 6-8 were available (Table III) . For 2 -5 the rates at 40° were obtained by extrapolation from data at other temperatures. Since activation parameters for these systems are not available, we have used for the ex- However, the measured or calculated enthalpies of isomerization (Table IV) (Table II) . Thus Rh 2 (C0) 4 Cl 2 in which Rh is more electron-deficient is a more potent catalyst (10 2 x) than those with the less electron demanding norbornadiene and PPh, ligands.
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Maitlis has previously pointed out the importance of Lewis acidity among metal ions and complexes which catalyze the valence isomerization of 1.2.5-tri-tert-butylprismane.
22
Concerning the structure 12 -15 which describe a possible intermediate for catalyzed isomerization (whether they be contributors to a resonance hybrid or a set of equilibrating valence isomers) fully charge-separatid species 14 and 15 lose importance in light of the substituent effects, the electronic portion of which Finally the remarkable reacis modest (vide supra) for catalysis by Rh(I). product to a delocalized antiaromatic transition state hybrid). An inference that might be drawn is that for a series of "forbidden" reactions which assume similar topologies and basically similar electronics, higher ratts (lower activation energies) would be correlated with increasing exothermicity. The data in Table IV indicate which had been washed with acid, base, distilled water, and acetone, and dried.
The sample tubes were evacuated through several freeze-thaw cycles and sealed.
Pyrolyses were carried out in an oil bath insulated and themraregulated (+0.5°) using an I R Therm-o-watch as described previously: Pyrolysis tubes were totally immersed in the well stirred baths and examined periodically after quenching in ice water.
Nmr analysis for the appearance of 1 (vinyl protors) vs. diphenylmethane (methylene protons) provided conversion data (generally 10 -40%) from which rate constants could be calculated using the integrated first order rate equation. Second order rate constants derived from these values and catalyst concentrations.
- (38) This notion will reach a highly predictive level as more data for the strained cage systems become available. For example, it might be found that only those saturated substrates having ionization potential below, 13 say 9.0 eV, or C-H coupling constants above, say 150 Hz, will be reactive. 
